Xenopus autosomal recessive hypercholesterolemia protein couples lipoprotein receptors with the AP-2 complex in oocytes and embryos and is required for vitellogenesis.
ARH is required for normal endocytosis of the low density lipoprotein (LDL) receptor in liver and mutations within this gene cause autosomal recessive hypercholesterolemia in humans. xARH is a localized maternal RNA in Xenopus with an unknown function in oogenesis and embryogenesis. Like ARH, xARH contains a highly conserved phosphotyrosine binding domain and a clathrin box. To address the function of xARH, we examined its expression pattern in development and used pull-down experiments to assess interactions between xARH, lipoprotein receptors and proteins in embryo extracts. xARH was detected concentrated at the cell periphery as well as in the perinuclear region of oocytes and embryos. In pull-down experiments, the xARH phosphotyrosine binding domain interacted with the LDL and vitellogenin receptors found in Xenopus oocytes and embryos. Mutations within the receptor internalization signal specifically abolished this interaction. The xARH C-terminal region pulled-down several proteins from embryo extracts including alpha- and beta-adaptins, subunits of the AP-2 endocytic complex. Mutations within either of the two Dvarphi(F/W) motifs found in xARH abolished binding to alpha- and beta-adaptins. Expression of a dominant negative mutant of xARH missing the clathrin box and one functional Dvarphi(F/W) motif severely inhibited endocytosis of vitellogenin in cultured oocytes. The data indicate that xARH acts as an adaptor protein linking LDL and vitellogenin receptors directly with the AP-2 complex. In oocytes, we propose that xARH mediates the uptake of lipoproteins from the blood for storage in endosomes and later use in the embryo. Our findings point to an evolutionarily conserved function for ARH in lipoprotein uptake.